Abstract Patient-orientated assessment methods are of paramount importance in the evaluation of treatment outcome. The Oswestry Disability Index (ODI) is one of the condition-specific questionnaires recommended for use with back pain patients. To date, no German version has been published in the peerreviewed literature. A cross-cultural adaptation of the ODI for the German language was carried out, according to established guidelines. One hundred patients with chronic low-back pain (35 conservative, 65 surgical) completed a questionnaire booklet containing the newly translated ODI, along with a 0-10 pain visual analogue scale (VAS), the Roland Morris Disability Questionnaire, and Likert scales for disability, medication intake and pain frequency [to assess ODI's construct (convergent) validity]. Thirty-nine of these patients completed a second questionnaire within 2 weeks (to assess test-retest reliability). The intraclass correlation coefficient for the test-retest reliability of the questionnaire was 0.96. In test-retest, 74% of the individual questions were answered identically, and 21% just one grade higher or lower. The standard error of measurement (SEM) was 3.4, giving a ''minimum detectable change'' (MDC 95% ) for the ODI of approximately 9 points, i.e. the minimum change in an individual's score required to be considered ''real change'' (with 95% confidence) over and above measurement error. The ODI scores correlated with VAS pain intensity (r=0.78, P<0.001) and Roland Morris scores (r=0.80, P<0.001). The mean baseline ODI scores differed significantly between the surgical and conservative patients (P<0.001), and between the different categories of the Likert scales for disability, medication use and pain frequency (in each case P<0.001). Our German version of the Oswestry questionnaire is reliable and valid, and shows psychometric characteristics as good as, if not better than, the original English version. It should represent a valuable tool for use in future patient-orientated outcome studies in German-speaking lands.
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Both the RM and the ODI have been translated into various languages and used in a number of research studies (see Refs. [18, 32, 34] and http://medweb.bham. ac.uk/roh/odi/index.htm). The availability and consistent use of established questionnaires in different languages facilitates the collection of reliable data in international multi-centre studies, enables the pooling of data from different studies for use in meta-analyses, allows valid comparison of the attribute in question between different nations, cultures, etc., and reduces the number of individuals who must be excluded from a study because they are not fluent in the native language. However, these benefits can only be enjoyed if the instrument in question has undergone adequate crosscultural adaptation for the chosen target language prior to its use in a research study. A number of reviews have highlighted the importance of adhering to a standardised procedure for the cross-cultural adaptation of selfassessment questionnaires in order to ensure true equivalence with the original, and have offered useful practical guidelines on the approach that should be taken [4, 24] .
A systematic search of the literature and discussion with the originators of the ODI revealed that, although a German version of the ODI has been used in a number of published research studies (see Ref. [18] ), there is no version in the peer-reviewed literature that has been through the recommended cross-cultural adaptation and subsequent validation processes (this was further confirmed by personal communication with various authors who had been cited using the ODI). 1 Thus, there is no guarantee that any of the German versions currently in use demonstrate the necessary equivalence with the original English, or indeed with each other.
The aims of this study were to carry out a cross-cultural adaptation of the ODI version 2.1 [34] for use with German-speaking patients and to investigate the psychometric properties of the German version (test-retest reliability, construct validity) in a large group of patients undergoing conservative or surgical treatment for chronic LBP within the Spine Unit of an orthopaedic hospital in Switzerland. In Part 2 of this series, the responsiveness of the ODI to surgical treatment is examined [31] .
Materials and methods
The Oswestry Disability Index
The ODI was originally developed in 1980 [17] and then modified slightly in 1989 [1] to produce the version that is recommended for general use today (ODI version 2.1 2 ) [34] . The ODI version 2.1 is a self-administered questionnaire that consists of ten items to assess the extent of the patient's back pain and difficulty in carrying out nine different activities of daily life: personal care, lifting, walking, sitting, standing, sleeping, sex life, social life and travelling. The questionnaire is completed in reference to the patient's functional status ''today''. Each item is scored from 0 to 5, with higher values representing greater disability. The total score is multiplied by 2, and normally expressed as a percentage (in the rest of the paper, this percentage will simply be referred to as ''the ODI score'' and discussed in terms of points (0-100), to avoid confusion when discussing the percentage difference in score (as a mathematical expression) on repeated occasions).
Translation and cross-cultural adaptation
The translation and cross-cultural adaptation of the original English version of the ODI into German was carried out in accordance with previously published guidelines [4, 24] . These guidelines describe the process currently recommended by the American Academy of Orthopaedic Surgeons (AAOS) Outcomes Committee.
Translation and synthesis
Two native German speakers (T-1, T-2) carried out independent translations of the ODI Version 2.1 from English to German. The translators had different educational and job profiles. T-1 was familiar with the concepts being examined, the clinical content of the questionnaires and with other disability questionnaires for LBP patients. T-2 was a professional translator, who also had an administrative job within the orthopaedic hospital; thus, she was not familiar with the specific concept being investigated, but did have an appreciation of the level of understanding of the typical patient that would ultimately be completing the questionnaire (the ''naive translator''; [4, 24] ). The different profiles of the two translators assured good agreement and accuracy with the original English version in terms of both the clinical content and the appropriateness of the terminology. The two translations were compared with one another and with the original English version. After discussing any discrepancies that had arisen, a consensus was finally reached and the two versions were synthesised to form one common German version, T-12.
Back-translation
Two native English speakers (one American and one British) with German as their second-language (BT-1, BT-2) carried out a back-translation of the German version (T-12) into English. Both back-translators were considered bilingual, according to the definition of Deyo et al. [13] (people with one language living at least one year in another country with another language). Neither of the back-translators was familiar with the subject matter of the questionnaire; both were blind to the English original; and each carried out their translation independently, working together with a native Germanspeaking colleague (not one of the original translators T-1 and T-2). A third bilingual person (native English, German as second language) compared the two backtranslations with each other and with the original-questionnaire and highlighted any conceptual errors or gross inconsistencies in the content of the translated versions, in preparation for the expert committee meeting.
Expert committee
An expert committee was formed consisting of one of the translators, one of the back-translators, one psychologist/methodologist, one clinician (rheumatologist), one orthopaedic surgeon [the originator of the English version of the ODI (J.C.T.F.)], and one clinical research scientist. The group examined the translations, the back-translations, and the notes made in carrying out/ comparing the translations, and consolidated these to produce a ''pre-final'' version of the German ODI. The task of this expert committee was to assure semantic and idiomatic equivalence (i.e. to check for ambiguous words or inappropriately translated colloquialisms) and experiential and conceptual equivalence (i.e. to address any peculiarities specific to the cultures examined) between the German and English versions of the questionnaire. For all parts of the questionnaire (instructions, items, and response options) consensus was always found between the members of the committee. All stages of the translation process, and any discrepancies, problems, or difficulties encountered, were documented in written form.
Test of the pre-final version
A heterogeneous group of approximately 15 people (mostly patients with back problems in the waiting rooms of the hospital, but also some visitors and employees of the hospital) were given the pre-final version of the ODI questionnaire to complete. After completion, they were briefly interviewed in order to check what they thought was meant by each question and the chosen response. They were also asked for their general comments on the questionnaire (layout, wording, ambiguities, ease of understanding, etc.). All the findings from this phase of the adaptation process (face validity of the questionnaire) were evaluated by the work-group before the final German version of the ODI was produced and subject to further psychometric testing.
Assessment of the psychometric properties of the German version of the ODI version 2.1
Questionnaire battery
In each of the sub-studies described below, the patients were asked to complete a small questionnaire booklet, which contained the German version of the ODI and a series of other questions/questionnaires intended to assess the ODI's construct (convergent) validity. A slightly modified version of the validated German RM disability questionnaire [16] was included in the booklet. The RM enquires as to whether back pain hinders the performance of 24 activities of daily living (today), with possible responses of ''yes'' and ''no'' [35] ; the score for the RM ranges from 0 to 24 points. We modified the German version of Exner et al. [16] in relation to the formulation ''because of/due to my back pain...'' found in each item: the original Swiss German version used ''wegen meinem Ru¨cken'' (i.e. in the dative from, which is the common colloquial form used in Switzerland), and we modified this to use the grammatically correct genitive form ''wegen meines Ru¨ckens''. The questionnaire booklet also contained a 0-10 visual analogue scale for back/ leg pain intensity (VAS pain ) in the last week, Likert scale questions about use of pain medication (''never'' to ''always''), pain frequency (''never'' to ''always'') and degree of disability due to the back problem (''none'' to ''very severe''), and a 0-10 visual analogue scale for overall general health status (VAS health ).
Patients

Comparison of ODI baseline values in surgical and conservative patients
One hundred and sixty-six German-speaking patients with chronic LBP (>3 months) were identified from the hospital computer system. The 'surgical' diagnoses included spinal stenosis, herniated disc, failed back/revision surgery, spondylolisthesis, ''degenerative disease with chronic LBP''. The conservative patients had nonspecific back pain, ''degenerative disease with chronic LBP'', or failed-back syndrome. The patients were sent a study information sheet, an informed consent form and a questionnaire booklet (described above) by post. The information sheet explained that their voluntary participation would involve them completing the questionnaire booklet enclosed and another one after approximately 1 week (for all conservative patients and some of the surgical patients) and/or 6 months after their operation (surgical patients only; see Part 2 [31] ).
Of the 166 patients that were invited to participate in the study, 105 (63%) returned the first, baseline questionnaire. However, 5/105 questionnaires had been completed after an intervention and these were therefore discarded from any further analyses. Thus, 100 baseline questionnaires were available for comparing the ODI scores of conservative patients [n=32: 13 men, 19 women; mean (SD) age 49 (17) years] and surgical patients [n=68: 34 men, 34 women; mean (SD) age 55 (13) years].
Test-retest reliability of the ODI
For the test-retest reliability analysis, 54 patients [all conservative (n=32) and the first 22 surgical patients] from whom a valid first questionnaire was received were immediately sent a second questionnaire and asked to complete and return it as soon as possible. Of these patients, 49/52 (94%) returned the second questionnaire. Five questionnaires were not valid for the test-retest reliability analyses: four patients had undergone treatment between the two questionnaires and one had given his replies for the two occasions by means of different colours on the same questionnaire. Five questionnaires that had been completed more than 2 weeks apart were excluded from the analysis. Thus, the data from 39 patients (54% conservative, 46% surgical) were available for the test-retest reliability analyses [25 women, 14 men; mean (SD) age 42 (16) years]. The study was approved by the local Ethics Committee.
Statistical analysis
Floor and ceiling effects were determined by calculating the number of individuals obtaining the lowest (0) or highest (100) ODI scores possible in the baseline questionnaire. This indicates the proportion of patients for whom it would not be possible to measure a meaningful deterioration or improvement of their condition, respectively (as they are already at the extreme of the range). A perhaps more relevant indication of these effects was also given by the proportion of individuals obtaining a score within the limits of the ''minimum detectable change'' MDC (see below) at the two ends of the scale.
Internal consistency was assessed with Cronbach's alpha, using the data from the baseline questionnaires (n=100). Cronbach's alpha indicates the strength of the relationship between all the items within the test instrument; i.e. it examines the extent to which the instrument measures a single trait or characteristic [5] .
Construct validity indicates the extent to which the instrument's scores relate to those of other instruments in the manner expected, i.e. whether the instrument really measures the intended construct. Tests of ''correlational'' and ''contrasted measures'' convergent validity were used for this purpose. The relationships between the ODI and the 0-10 VAS pain , and between ODI and RM were examined with regression analysis (using all baseline questionnaires, n=100). Analysis of variance was used to examine the significance of differences in mean ODI scores between the five individual categories of the Likert scale disability questionnaire. The Spearman Rank correlation coefficient was used to determine the correlation (non-parametric) between the ODI scores and the Likert scale data for disability, with the latter treated as ordinal data. Differences between the mean scores of the conservative and surgical patients were examined using independent t-tests.
Test-retest reliability indicates the extent to which the same results are obtained on repeated administrations of a given instrument when no change is expected. The differences in mean values for the repeated trials were examined using paired t-tests. The intraclass correlation coefficient (ICC) and the standard error of measurement (SEM) (or ''typical error of measurement'') for the repeated trials, each with their 95% confidence intervals, were also determined [27] . The SEM was used to indicate the MDC 95% for the ODI; i.e. the degree of change required in an individual's score, in order to establish it (with a given level of confidence) as being a ''real change'', over and above measurement error [3] . At the 95% confidence level, this is defined as 1:96 Â ffiffi ffi 2 p Â SEM which is equivalent to 2.77·SEM. Statistical significance was accepted at the P<0.05 level. No adjustments were made for multiple testing [33] .
Results
Cross-cultural adaptation of the ODI
The German version of the ODI version 2.1 is shown in the Appendix. A few noteworthy difficulties arose during its development. (1) Translation of ''travel''. The strict equivalent of the word in German (''reisen'') would not be used to describe short journeys, e.g. ''travelling to receive treatment''. As such, we used the word ''reisen'' for the ''longer journeys'', ''unterwegs sein'' for the ''somewhat shorter journeys'', and ''Fahrten machen'' for the ''minimal duration journeys''. (2) Translation of the distances able to be walked. The original English version used 1 mile, quarter of a mile, 100 yards. The strict metric equivalents of these would be 1.6 km, 400 m, 91 m, and in our first version we rounded these down/up to 1.5, 0.5 km, 100 m. However, during the pre-test phase it was considered that stating such a relatively long distance as accurately as ''1.5 km'' might cause uncertainty (people may feel they have to measure it out exactly, in order to know whether they can do it). As such, after discussion with other European colleagues regarding their perceptions of walking distances, and examination of other similar questionnaires, we opted to use ''1-2 km'', ''0.5 km'' and ''100 m'', respectively. (3) The ''personal care'' statements in the original English ODI read (in increasing order of disability) ''I can look after myself but it is very painful'' and then ''It is painful to look after myself and I am slow and careful''. It seemed illogical to have '' very painful'' in the statement that corresponded to ''less disability'', and just ''painful'' in the statement reflecting ''greater disability''. Thus, in the German version, we omitted the word ''very'' from the first of these two statements (to yield English equivalents of ''I can look after myself but it is painful'' and ''It is painful to look after myself and I am slow and careful''). (4) During the pre-testing phase, some of the volunteers were confused by the phrase ''...but it gives/causes extra pain'' in questions 3, 6, 8-10 (translated by us for the pre-testing phase version as ''...aber es verursacht zusa¨tzliche Schmerzen''). In the original, this phraseology was supposed to address the notion of activities that cause an increase of the ''baseline level of pain'', and as such we modified the German version to ''aber die Schmerzen werden dadurch sta¨rker'' for the final version.
Missing data, normality of score distribution at baseline Nineteen patients (out of 100) failed to answer the ''sex life'' question and one patient didn't answer the ''social life'' question. The scores for the group were normally distributed and no individual scored the worst or best possible score (no floor/ceiling effects). However, one patient had a baseline score of just 6, and three further patients a score of 8, each of which would lie within the range of the MDC 95% (nine points; see below).
Internal consistency of the ODI at baseline
Cronbach's alpha (internal consistency) for the ODI, determined from the data for the whole group of patients with at least one questionnaire at baseline (n=100) was 0.90. The item-total scale correlations ranged from 0.55 (for ''walking'', question 4) to 0.82 (for ''travelling'', question 10). When the conservative and surgical patients were analysed separately, the Cronbach's alpha values were similar to those for the whole group (0.90 and 0.86, respectively) as were all the item-scale correlations, with the exception of the item ''walking'' for the conservative patients (correlation 0.09).
Construct validity: relationship between ODI values and other parameters at baseline
Using the data from the whole group of patients at baseline (n=100), the two disability scores, ODI and RM, showed a highly significant correlation with one another (r=0.80, P<0.001) (Fig. 1) . However, using the regression equation of ODI on RM (Y = 7.157 + 2.503 · X), extrapolation to the minimum RM score (=score of 0 points) and the maximum RM score (=score of 24 points) yielded ODI scores of 7 and 70%, respectively. Thus, whilst the minimum disability was quite similar with each instrument, maximum disability as judged by the RM did not equate to maximum disability on the ODI. Similar correlation coefficients and regression equations were obtained when the conservative and surgical groups were analysed separately [correlation between ODI and RM for the surgical patients r=0.77, conservative r=0.74 (each P<0.001)].
VAS pain showed a highly significant correlation with both the ODI (all patients r=0.78, surgical r=0.72, conservative r=0.79; each P<0.001) and the RM (all patients r=0.72, surgical r=0.67, conservative r=0.67; each P<0.001).
The mean ODI and RM scores for each of the Likert categories of ''pain-related disability in everyday activities'' (1, none; 2, minimal; 3, moderate; 4, considerable; 5, very severe) are shown in Fig 2. No patients reported being in category 1 (no disability). Whilst the mean RM scores increased consistently by 3-4 points for each increasing category of disability (from 2 through to 5), those for the ODI were similar for categories 2 and 3, and then showed a steady increase in going from category 3 to 5.
When the Likert scale data for disability was treated as an ordinal variable (from 1 to 5) it showed a Spearmank Rank correlation coefficient of 0.70 with ODI and 0.60 with RM (each P<0.001).
In advancing through the categories for ''pain frequency'' and ''frequency of pain medication use'', there was generally a corresponding increase in the mean RM and ODI scores, though not always by a systematic amount (Fig. 2 ).
Construct validity: comparison of ODI baseline values in surgical and conservative patients
The mean values for disability (ODI and RM), pain intensity and general health are shown separately for the surgical and conservative patients in Table 1 . The disability scores for the surgical patients were approximately 150% those of the conservative, for both the ODI and RM (P<0.001). The VAS pain scores for the surgical patients were approximately 130% those of the conservative patients (P<0.001). The VAS health did not differ significantly between the two groups. The conservative and surgical patients also differed significantly in relation to their distributions of answers to the Likert scale questions regarding pain frequency and overall disability (P=0.001), with the surgical patients reporting a worse state of affairs in each case; medication use showed the same tendency, but did not differ significantly between the groups (P=0.19) (exact data not shown).
Test-retest reliability of the ODI
The mean (SD) time between completions of the two questionnaires was 6.0 (3.0) days (range 2-14 days). With 39 patients each answering ten questions in the ODI, the maximum number of questions that the group could have answered on each occasion was 390. Ten people failed to answer one of the questions on each occasion (nine the ''sex life'' question, one the ''social life'' question), which meant that a total of 380 questions were answered twice. Of these 380 questions, 73.7% were answered identically on the two occasions; 21.5% were answered within one There was no significant difference between the mean ODI scores on the two test occasions ( Table 2 ). The ODI showed excellent test-retest reliability, as evidenced by the high ICC for the two test occasions (0.96) and the low SEM (3.4) ( Table 2 ). The reliability was comparable to that of the RM, and both the disability questionnaires were somewhat more reliable than VAS pain or VAS health (Table 2) .
When the SEMs for the two disability questionnaires were expressed in relation to their corresponding mean values for the group, the percentage error was almost identical for each (ODI 9.2%, RM 10.5%) ( Table 2) .
With an SEM of 3.4, the MDC 95% for the ODI would be approximately nine points. This represents the minimum difference in an individual's score required to state with 95% confidence that ''real change'' is responsible for the difference, as opposed to just measurement error (''noise'' in the system). The corresponding MDC 95% values for the RM and the 0-10 VAS pain would be approximately four points and two points, respectively.
In response to a Likert scale question asking the patients to rate their LBP-related disability (from 0, ''none'', to 5, ''very severe''), 27/39 (69%) patients remained in the same category on the two occasions, 4/39 (10%) rated themselves as one grade more disabled and 8/39 (21%) as one grade less disabled. No patients rated themselves more than one grade apart on the two occasions. When the test-retest reliability for the various instruments was analysed for just the 27/39 patients who rated themselves in the same global category for disability on the two occasions, the ICCs were almost identical to those for the whole group (ODI=0.94; RM=0.90; VAS pain =0.88; VAS general =0.85).
Discussion
Translation/cross-cultural adaptation of the ODI The aim of the present study was to cross-culturally adapt the ODI, for use with German-speaking patients in Switzerland, and to examine the psychometric properties of the German version produced. The process of translating and back-translating the English ODI was carried out strictly in accordance with established guidelines [4, 24] , in an attempt to produce a reliable and valid adaptation of the questionnaire that would show a high degree of agreement with the original English version. The English and German languages are closely related and the translation could be carried out with almost literal equivalence for many of the terms used. The only real problems encountered were in describing the appropriate wording for the ''travel'' items, and in finding the most appropriate metric equivalent for the walking distances (imperial units are used in the English original).
Only minor modifications to the initial translation were required after the back-translations, and after testing the pre-final version.
The adaptation of the ODI was carried out and tested in a group of patients living in the German-speaking part of Switzerland, and thus the psychometric characteristics of the questionnaire in other German-speaking lands (Austria and Germany), or lands with German-speaking immigrants, is not necessarily guaranteed. However, there are few grammatical or semantic differences in the use of the written language amongst the German-speaking countries; the main linguistic difference between these German-speaking lands/regions concerns the different dialects of the spoken language. Further, in putting together this German version of the ODI, we paid special attention to choosing words that were in common everyday use in both Germany and Switzerland; two of the people involved in the adaptation (one translator, and one back-translator's assistant) were of German nationality. Thus, we believe that the current version can most likely be used without difficulty in other German-speaking European countries. However, according to the guidelines of Guillemin et al. [24] , this would require verification from other research groups working in these lands.
Internal consistency of the ODI
The internal consistency of the German ODI was examined using Cronbach's alpha, an item correlation test that reflects the homogeneity of all the items. For the whole scale the Cronbach's alpha was 0.90, which is higher than the majority of coefficients previously reported (0.76 [28] ; 0.77 [20] ; 0.83 [10] ; 0.94 [23] ). Cronbach's alphas greater than 0.8 are generally recommended for psychometric scales [36] , although for individual patient assessments in the clinical situation, an alpha coefficient of at least 0.9 is recommended [7] . Thus, in this sense, the German ODI should be suitable not only for group analyses but also for the interpretation of individual scores. It was interesting to note that, in the sub-group of conservative patients, the item ''walking'' showed no correlation with the whole scale score and the mean value was considerably lower for this item compared with the others; this suggests that either walking does not represent such a typical LBP-associated impediment in this particular group of patients, or that our relative scaling for this item was not appropriate in relation to that of the other items in the questionnaire. This may need to be looked at in further detail.
Construct validity of the ODI
The German ODI showed good construct validity, as assessed with a variety of different techniques. Convergent validity was examined by investigating the strength of the relationship between the ODI and various other indices of disability (RM score and Likert scale ratings) and LBP intensity. The ODI showed a somewhat higher correlation with the RM (r=0.80) than has been previously reported {r=0.66 (LBP patients with radicular pain), r=0.72 (low back sprain) [30] ; r=0.73 [10] }. However, it was noticed that extrapolation of the regression equation for the relationship between ODI and RM, to a maximum RM score (24 points), yielded an ODI score of just 70 points. This tends to confirm previous suggestions that ODI may be more appropriate than RM for use in patients with a greater degree of disability: at high levels of disability the ODI may still show change when RM scores are maximal [34] . The mean ODI score for each of the Likert scale categories of disability (none, minimal, moderate, considerable, very severe) generally increased with increasing disability, although there was no difference in the mean ODI scores of the patients with ''minimal disability'' and those ''moderate disability''. Nonetheless, this may have been the result of having fewer patients in these two categories (27% of the whole group) than in the higher disability categories, generating less accurate mean values; there was also no significant difference between the mean RM scores for these two lowest disability categories. The German ODI correlated somewhat better with VAS pain (r=0.78) than it has been shown to in previous studies {e.g. 0.62 (chronic LBP) [22] ; 0.37-0.39 [15] ; 0.39 (acute LBP), 0.52 (chronic LBP) [23] }, although in the latter study, VAS pain itself was not particularly reliable, especially for the acute patients [23] . The correlation between LBP-related disability and pain ratings is expected to be good, but it should not be extremely high, otherwise it would suggest that the two instruments are carrying identical information. The validity of the ODI was also assessed using ''contrasted measures'' [36] , and the ODI was shown to be capable of discriminating between groups of conservative and surgical patients in terms of the severity of their LBP disability.
Test-retest reliability of the ODI A questionnaire's test-retest reliability indicates how stable it is over a predefined time interval, with the ICC indicating the strength of agreement between measurements recorded on two occasions. ICCs greater than 0.7 are generally considered acceptable [19] . In the present study, the ODI showed excellent reliability, with an ICC of 0.96 for a maximum time between the repeated measures of 2 weeks [mean (SD) time interval, 6 (3) days]. This time interval was chosen because, compared with shorter time intervals, it minimises the possible memory effect and provides a more realistic view of the degree of score change that may occur for non-specific reasons (random error) [6] . Although five individuals did ultimately return their second questionnaire, which they had completed from 17 to 25 days after the first, in the interests of homogeneity we chose not to include these data in the final analysis (though the data from these five patients was actually remarkably reliable: ICC for ODI 0.93; RM 0.91). The ICC reported in the present study for the German ODI was higher than those reported in previous studies, even though many of the latter used shorter test-retest intervals (median 4 days, ICC=0.91 [29] ; 1 week, 0.83 [22] , 0.94 [15] ; 2 days, 0.88 [23] , 2 weeks, 0.94 [26] ; 4 weeks, 0.90 [21] , 6 weeks, 0.84 [11] ). The weighted j values for the individual questions were moderate to very good, ranging from 0.59 (for the ''lifting'' question) to 0.85 (for ''walking''); no j values for the ODI have previously been reported in the literature for comparison [32] . Although the j values reported in the present study indicate that some of the individual questions could be used reliably in sub-analyses, as done in previous studies [12] , the questionnaire was originally intended only to provide a sum-score for disability.
The SEM is another expression of the error associated with repeated measurements, and for the ODI the SEM was 3.4 points. The SEM is used to indicate the MDC for the scale, i.e. the degree of change required in a given individual's measures, in order to establish it (with a given level of confidence) as being a ''real change'', over and above measurement error. At the 95% confidence level, the MDC 95% for the ODI was 9 points-slightly lower than the values previously reported in the literature (13 points [21] , 11 points [23] , 10 points [25] , 17 points [11] ). An MDC 95% of 9 points indicates that, if an individual were to record a change of more than 9 points after a given intervention, then the odds would be 19 to 1 (i.e. 95% confidence level) that this represented a ''real change''. Some authors argue that the 95% confidence limits are too stringent to use as a threshold for deciding that a real change has occurred, and recommend using 1.5·SEM or 2.0·SEM (rather than 2.77·SEM) [27] . In this case, the corresponding odds of measuring a real change are still 5 to 1 (83% confidence level), and 11 to 1 (92% confidence level), respectively (as opposed to 19 to 1 for the 95% confidence level). Using the SEM for the ODI, and the formulae given above, readers can decide for themselves the odds they wish to accept in making decisions regarding ''real'' individual change, and can calculate the MDC accordingly.
Conclusion
We have produced a German version of the Oswestry questionnaire that is reliable and valid, and that shows psychometric characteristics as good as, if not better than, the original English version. The questionnaire represents a valuable tool for use in future patientorientated, spine outcome studies in German-speaking lands. It will be used as the official German version for the Spine Society of Europe's ''Spine Tango'' Spine Surgery Registry, and is available from their website (http://www.spinetango.com) or from the ODI website (http://medweb.bham.ac.uk/roh/odi/index.htm). 
